O(1-0) emission by the 13.7m telescope at Purple Mount Observatory. This is the first CO and its isotope lines directed toward possible cloud-cloud collision regions. According to the statistics of the 201 sources in Galactic distribution, the 201 sources show a similar distribution to the parent sample (1331 cold IRAS sources). These sources are located over a wide range of the Galactocentric distances, and are partly associated with the star formation region. Based on preliminary criteria which describe the spectrum properties of the possible cloud-cloud collision region (Vallee, 1995a,b), the 201 sources are classified into four types by the fit of the spectral profiles between the optically thick and thin lines toward each source. The survey is focused on the possible cloud-cloud collision regions, and gives some evidences to help us with selecting the target region. Then we will carry on the mapping and multi-wavelength study for the selected region in future.
INTRODUCTION
In the star forming region, the collapse could be triggered by self-gravitation or some external interaction mechanism. Beside the other external shocks (e.g. supernova shocks, and the stellar winds around a previous generation of OB stars etc. ), the cloud-cloud collision was also proposed as the effective external influence mechanism in star formation. These processes have been calculated with numerical simulation (Hausman, 1981; Gilden, 1984; Lattanzio et al., 1985; Habe & Ohta, 1992) . When CO and its isotope molecules are used to be a sensitive probe to detect the cool molecular regions by astronomers, many CO survey have been made to describe the the molecular cloud distribution (Goldreich & Kwan, 1974; Frerking & Langer, 1982) . For cloud-cloud collision region, CO and its isotope line are also the good probes to describe the cloud colliding region (Wang et al., 2004; Xin & Wang, 2008) . The IRAS point-source database is an effective indicator of the star forming regions which are hidden by dust in visible wavelength. In this paper, we choose the cold IRAS source according to our criteria to make the CO and its isotope line survey. This is a relatively complete IRAS-based CO survey for the the possible cloud-cloud collision candidates. Although there are some observations were done in the in earlier times (Kerton et al., 2003) , it only cover a little part (42 sources) of our sample in CO(1-0) line profile of initially selected sample for possible cloud-cloud collision from 1331 IRAS sources (Yang et al. 2002) .
candidates ever before. And we have selected two possible cloud-cloud collision candidates ( IRAS 02459+6029 and 22528+5936 ) from our survey to observe with 12 CO(2-1),
13
CO(2-1), and 12 CO(3-2), 13 CO(3-2) by KOSMA in previous work (Li & Wang, accepted by RAA, 2012) . The CO mapping and multi-wavelength study show the IRAS 02459+6029 could be a cloud-cloud collision sample and the IRAS 22528+5936 could be two separate clouds without colliding.
SAMPLE SELECTION
We build the sample list on the basis of the 12 CO(1-0) survey for the cold IRAS sources (Yang et al., 2002) . These 1331 sources are selected from the cold IRAS sources according to the criteria as follows:
1.(a) α(B1950) ≤ 8 h , α(B1950) ≥ 16 h , δ(B1950) ≥ −35
• ; (b) |b| ≤ 25
• ; or (c) |b| ≥ 1 • when l ≤ 60
• or l ≥ 300
• . Sources coordinates should follow the conditions.(a) and (b) cover the sources in the northern sky near the galactic plane and avoid the source confusion in CO from the the Galactic central region.
2. Sources should have been detected at least in three wave bands to specify their infrared properties. 3.Sources colors over the 12, 25, and 60 µm bands satisfy with log(F12/ F25) ≤ −0.4 and log(F25/ F60) ≤ −0.4 or log(F12/ F60) ≤ −0.4 when the FQUAL25 = 1.These cold IRAS colors range are derived from statistic data for the embedded sources associated with recent star formation (Beichman, 1986) .
4. These sources are no association with late-type stars, planetary nebula, extra galaxies, and other kinds of sources unrelated with Galactic star formation identified by IRAS PSC.
Then we pick up our sample list based on the criteria for possible cloud-cloud collision candidate from the 1331 cold IRAS sources. According to a portion of criteria given by which describe the spectrum properties of the possible cloud-cloud collision region, we choose the samples which the line profile features show the double peak or multipeak and the velocity of peaks is adjacent. It means this kind of sources may have several velocity components and it might include several colliding cloud clumps. The Figure 1 shows the CO(1-0) spectrum that we selected from 1331 cold IRAS sources.
After this step, there are 214 sources selected finally. But only 201 sources are detected in the
OBSERVATIONS
These sources were already observed in 12 CO(1-0),
13
CO(1-0) and C
18
O(1-0) with the 13.7m (45 foot) Millimeter Telescope at the Qinghai Station of Purple Mountain Observatory, CAS (Chinese Academy of Sciences), in January 2005. The beam size is 50±7 arcsec in azimuth and 54±3 arcsec in elevation. The pointing accuracy is around 5 arcsec. We used the cooled mixer SIS receiver which have three acousto-optical spectrometers (AOSs) working at 110.20, 109.78 and 115.27GHz to get the three CO(1-0) lines simultaneously. The AOS has 1024 channels, and its band width for O(1-0) typically. In this paper, we don't apply main-beam efficiency corrections to any data, and just show the data simply in the original antenna temperature scale T * A . We observed these sources in position-switching mode in order to obtain a better baseline. Each source was scanned two times at least except some sources are measured many times for the bad SNR (signal to noise ratio) in few cases. The integration time was 2 minutes on every source. We identified a source to be detected if its peak antenna temperature is larger than 3σ rms noise level. We observed the standard sources, such as W51D, S140, W3(OH), NGC2264, etc., every 2 hours during observation. These standard sources served as the secondary temperature standard. We use it to calibrate target sources within a specific period of time for reducing the influence of any possible short-period variation of the system.
The data reduction based on the software packages, CLASS (Continuum and Line Analysis Singledish Software) and GREG (Grenoble Graphic). 
RESULTS

The statistic study of the selected CO sources
The 201 sources are observed in 12 CO(1-0),
13
18
O(1-0). Table 1 shows the basic parameters of 201 sources as possible cloud-cloud collision candidates. Column (1) shows IRAS name of the sources, (2) and (3) denote equatorial coordinates in the J2000 epoch. Columns (4) and (5) are their Galactic coordinates, and (6) shows the peak temperature of the antenna to each sources. Column (7) is the corresponding rms noise level of the CO spectrum, and (8) contains the radial velocity of the sources relative to the local standard of rest. In column (9), the FWHM of each line derived from Gaussian fitting is presented. Column (10) lists the line span measured at the 0 K level, column (11) gives the kinematic distance of each source which derived from other paper (Yang et al., 2002) .
The kinematic distances of the CO sources were plotted in Figure 3 . The lack of the inner part of the Galaxy is obvious. Because the serious contamination in the CO line, we do not observe these sources in this region ( |b| < 1
• when l ≤ 60
• or l ≥ 300 • ). We could investigate the molecular emission such as high density tracers around these sources in further observation. Figure 4 demonstrates the L − V LSR diagram for the all CO sources that we selected. The range of the V LSR from 91.73 to -80.09 kms −1 . The distribution of V LSR conforms to the distribution of the 1331 sources sample given by Yang (Yang et al., 2002) . It basically follows the Galactic rotation. A significant part of sources which associated with the star-forming regions distributes over a large fraction of the Galactic plane. A large portion of the sources are located in the second Galactic quadrant. Some of them with the minus sign of the radial velocities and large amplitudes are located in the Perseus arm possibly.
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O, and they summarize the feature in different situation (Wang et al., 2004; Dobashi, 1993; Walsh et al., 2002; Xin & Wang, 2008) . Toward this type of source, the profile of the optically thick 12 CO lines fits for the profiles of the optically thin
13
CO and C
18
O very well. So the possibility of the self-absorption, outflow, infall and rotation is remote. It could be the two separated cloud in double-peaked profile region. We need to investigate in multi-wavelength toward these possible cloud-cloud collision regions in future. In type 2, the C 
O lines with single peak, and the peak is located between the double peak of the optically thick 12 CO lines. It suggests that this type of optical thick profile might be induced by self-absorption, infall, etc (Wang et al., 2004; Zhou, 1993) . So we treat these sources as non cloud-cloud collision candidates.
We also check the galactic distribution for the 4 types of sources in Figure 6 . The 4 types of sources are located around the Galactic plane mostly and the distribution have similarity with the whole sample. It means the distribution toward the 4 types of the sources are uniform in our sample. Our next work will carry on mapping observations toward these possible cloud collision region. We have selected some sources from our survey list to observe recently. We want to develop new methods to identify the cloud-cloud collision region and get some new results of the star formation triggered by cloud-cloud collision.
Derived parameters
Because of bad SNR (signal to noise ratio) with the 13 CO(1-0) line toward some sources in type 2, 3 and 4, we only calculate the parameters of the 38 sources in type 1. Derived parameters of the sources in type 1 have been listed in Table 3 . T * R ( 12 CO) and T * R ( 13 CO) are the 12 CO and 13 CO(1-0) radiation temperature: T * R = T * A /η mb , where T * A is the antenna temperature corrected with atmospheric attenuation and other losses (these are done by the observatory ), and η mb is the main beam efficiency. υ 13 is the Gaussian fit of the V LSR ( 13 CO) and ∆υ 13 is its full width at half-maximum (FWHM). The cores' distances from us are obtained from literatures (Wouterloot et al., 1989) . The 12 CO(1-0) line is usually considered as optically thick in massive CO cores. Assuming local thermal equilibrium (LTE), the excitation temperature T ex of the 13 CO(1-0) transition is the same as that of the 12 CO (Garden et al., 1991) .
(1) Where the T bg =2.7K. The
13
CO(1-0) transition is usually optically thin. On the LTE assumption, the opacity of 13 CO(1-0) is approximately (Guan et al., 2008) 
Sometimes the 12 CO spectra are self-reversed by absorption from the cold part of the cloud core outer. In that case the 13 CO opacity will be underestimated. The 13 CO column density is given by (Garden et al., 1991) 
Where B is the rotational constant of 13 CO, µ is the permanent dipole moment and J is the rotational quantum number of the lower state.
We adopt the 12 CO and 13 CO abundances to be 
Infrared results
We do the color cuts used for the IRAS sources in our survey for cloud-cloud collision candidates. The color cuts used here were derived from values in the literature and were taken from studies of several types of objects: T Tauri stars, low-mass and intermediate-mass YSOs, and massive YSOs. Table 4 lists the color cuts we used. We use the criteria to select the YSOs candidates, but it's not a unique classification method. The choice of color cuts is merely meant to be as inclusive as possible. All the results plotted by color-color diagram are represented in Figure 10 . The sources of the 3 types which are considered as possible cloud-cloud collision candidates are marked on the map. According to the range of the IRAS cuts given by Table 4 , we summarize that 3 T Tauri stars, 25 Intermediate-mass YSOs and 24 High-mass YSOs are identified from the sources of type 1. There are 2 T Tauri stars, 30 Intermediate-mass YSOs and 22 High-mass YSOs identified in type 2. In type 3, 23 Intermediate-mass YSOs and 27 High-mass YSOs are identified from the 58 sources and no T Tauri stars.
CONCLUSIONS
In this paper, according to the criteria for cloud-cloud collision sample, we observed the 1.A portion of criteria given by which describe the spectrum properties of the possible cloud-cloud collision region.
2.The line profile features show the double peak or multipeak and the velocity of peaks are adjacent. These sources are located over a wide range of the Galactocentric distances, and associated with the star formation region partly. Then the 201 sources are classified into 4 types by the close fit between the profile of optically thick 12 CO lines and the profiles of the optically thin 13 CO and C
18
O. The IRAS flux in four bands have been used to identify sources with the colors of YSOs. Considering the association of the IRAS and the MSX PSC, the sources in type 1, 2 and 3 could be selected to do the multi-wavelength mapping. To see if there is star formation triggered by cloud-cloud collision. Toward two possible cloudcloud collision candidates ( IRAS 02459+6029 and 22528+5936 ) selected from our survey, combining the CO mapping and multi-wavelength study we prove that the IRAS 02459+6029 could be a cloud-cloud collision sample and the IRAS 22528+5936 could be two separate clouds without colliding (Li & Wang, accepted by RAA 2012). And we also develop our new criteria to identify the cloud-cloud collision region in that paper. This survey is very foundational and efficient for selected a possible cloud-cloud collision region. Fig. 10 The figure describes the color-color distribution of the sources in type 1, 2 and 3. The red, blue and green diamonds represent the sources in type 1, 2 and 3, respectively. The color box of T Tauri stars is indicated by the solid line. The dashed line box covers the Intermediate-mass YSOs and the dotted line box shows the location of the High-mass YSOs.
